Nijmegen breakage syndrome: the clearance pathway for mutant nibrin protein is allele specific.
The autosomal recessive disorder Nijmegen breakage syndrome (NBS) is caused by mutations in the NBN gene which codes for the protein nibrin (NBS1; p95). In the majority of cases, a 5bp deletion, a founder mutation, leads to a hypomorphic 70kD protein, p70-nibrin, after alternative initiation of translation. Protein levels are of relevance for the clinical course of the disease, particularly with regard to malignancy. Here, mechanisms and efficiency of mutant protein clearance were examined in order to establish whether these have an impact on nibrin abundance. Cell lines from NBS patients and retroviral transductants were treated with proteasome and lysosome inhibitors and examined by semi-quantitative immunoblotting for p70-nibrin and p95-nibrin levels. The results show that p70-nibrin is degraded by the proteasome with varying efficiency in cell lines from different NBS patients leading to lower or higher steady state levels of this partially active protein fragment. In contrast, a previously described NBN missense mutation, which disturbs protein folding due to the substitution of a critical arginine by tryptophan, was found to be cleared by lysosomal microautophagy leading also to lower cellular levels. The data show that truncated nibrin and misfolded nibrin have different clearance pathways.